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(57) ABSTRACT

A method for auto-calibration of a sorter is described. The
method includes transmitting, by a carrier transmit board of
a sorter, a short discharge command to a first section of the
sorter. The short discharge command can be generated based
on a first clock offset. Further, the method includes receiving
at the carrier transmit board a status message indicative of a
status of a first motor control board associated with the first
section of the sorter. Furthermore, in response to the status
message indicating that the first motor control did not
receive the short discharge command, the method includes
modifying the first clock offset to a second clock offset and
retransmitting the short discharge command based on a
second clock offset. If the first motor control receives the
short discharge command, the method includes configuring
a sorter control system based on the first clock offset.
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CONFIGURATION OF A SORTER SYSTEM
BASED ON CLOCK CYCLES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of and claims priority to
U.S. application Ser. No. 16/860,803, entitled “CONFIGU-
RATION OF A SORTER SYSTEM BASED ON CLOCK
CYCLES,” and filed Apr. 28, 2020, the entirety of which is
hereby incorporated by reference.

TECHNOLOGICAL FIELD

Example embodiments described herein relate generally
to systems, methods, and apparatuses for configuration of a
sorter system based on clock cycles, and, more particularly,
to configuration of a sorter control unit of the sorter system
based on the clock cycles.

BACKGROUND

Generally, in material handling environments like, but not
limited to, distribution centers, warehouses, inventories, or
shipping centers, a material handling system, can convey,
handle, sort, and organize various type of items (e.g. cartons,
cases, containers, shipment boxes, totes, packages, and/or
the like) at high speeds. Depending on a configuration of a
material handling system, the items may travel through the
material handling environment in an unregulated manner
(e.g., clustered, partially overlapping, substantially overlap-
ping, and/or non-single file flow) at an initial time or may be
repositioned, reoriented, and/or consolidated into a single
stream of items, as the items move on conveyors. Some
material handling environments include sorters (e.g., tilt-
tray sorters, cross-belt sorter, and/or the like) for sorting
various items.

SUMMARY

The following presents a simplified summary to provide
a basic understanding of some aspects of the disclosed
material handling system. This summary is not an extensive
overview and is intended to neither identify key or critical
elements nor delineate the scope of such elements. Its
purpose is to present some concepts of the described features
in a simplified form as a prelude to the more detailed
description that is presented later.

Some example embodiments described herein relates to a
method for auto-calibration of a sorter. The method includes
transmitting, by a carrier transmit board of a sorter, a short
discharge command to a first section of the sorter. The short
discharge command can be generated based on a first clock
offset. Further, the method includes receiving at the carrier
transmit board a status message indicative of a status of a
first motor control board associated with the first section of
the sorter. Furthermore, in response to the status message
indicating that the first motor control did not receive the
short discharge command, the method includes modifying
the first clock offset to a second clock offset and retrans-
mitting the short discharge command based on a second
clock offset. Furthermore, in response to the status message
indicating that the first motor control received the short
discharge command, the method includes configuring a
sorter control system of the sorter based on the first clock
offset.
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In an example embodiment, the short discharge command
can be transmitted to the first motor control board associated
with the first section of the sorter that is to be actuated for
discharging an item. In this regard, according to some
examples, the first section of the sorter corresponds to one
of: a carrier of a tilt-tray sorter or a cross-belt of a cross belt
sorter

According to an example embodiment, the short dis-
charge command can be transmitted based on a pre-defined
transmit window defined for the carrier transmit board.

In an example embodiment, the method can further
include sending an activation command to a plurality of
carrier transmit boards of the sorter. Furthermore, the
method can include receiving an activation acknowledge-
ment respectively from a set of the carrier transmit boards
from amongst the plurality of carrier transmit boards. Fur-
thermore, the method can include activating the set of carrier
transmit boards.

According to an example embodiment a step of modifying
the first clock offset can include one of: (a) increasing the
first clock offset by a first predetermined value and (b)
decreasing the first clock offset by a second predetermined
value.

A system is described according to some example
embodiments. The system can include a processor. The
processor can be configured to transmit, by a carrier transmit
board of a sorter, a short discharge command to a first
section of the sorter. The short discharge command can be
generated based on a first clock offset. Further, in response
to transmitting of the short discharge command, the proces-
sor can be configured to identify a receiving of a status
message at the carrier transmit board. In this regard, the
status message can be indicative of a status of a first motor
control board associated with the first section of the sorter.
Furthermore, in response to the status message indicating
that the first motor control did not receive the short discharge
command, the processor can be configured to, modify the
first clock offset to a second clock offset and retransmit, by
the carrier transmit board, the short discharge command
based on a second clock offset. Furthermore, in response to
the status message indicating that the first motor control
received the short discharge command, the processor can
configure a sorter control system of the sorter based on the
first clock offset.

According to an example embodiment, the processor can
be configured to further the processor is configured to: send
an activation command to a plurality of carrier transmit
boards of the sorter. Further the processor can be configured
to receive an activation acknowledgement respectively from
a set of the carrier transmit boards from amongst the
plurality of carrier transmit boards and activate the set of
carrier transmit boards.

A sorter system is described according to an example
embodiment. The sorter system can include a carrier trans-
mit board and a sorter control unit. The sorter control unit
can be communicatively coupled to the carrier transmit
board. The sorter control unit can include a processor that
can be configured to transmit, by the carrier transmit board,
a short discharge command to a first section of a sorter. In
this regard, the short discharge command can be generated
based on a first clock offset. Further, in response to trans-
mitting of the short discharge command, the processor can
be configured to identify a receiving of a status message at
the carrier transmit board. In this regard, the status message
can be indicative of a status of a first motor control board
associated with the first section of the sorter. Furthermore, in
response to the status message indicating that the first motor
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control did not receive the short discharge command, the
processor can be configured to modify the first clock offset
to a second clock offset and retransmit, by the carrier
transmit board, the short discharge command based on a
second clock offset. Furthermore, in response to the status
message indicating that the first motor control received the
short discharge command, the processor can configure a
sorter control system of the sorter based on the first clock
offset.

In an example embodiment, the sorter system can further
include a plurality of motor control boards associated with
respective item carrier sections of the sorter. In this regard,
the plurality of motor control boards can include the first
motor control board.

The above summary is provided merely for purposes of
summarizing some example embodiments to provide a basic
understanding of some aspects of the disclosure. Accord-
ingly, it will be appreciated that the above-described
embodiments are merely examples and should not be con-
strued to narrow the scope or spirit of the disclosure in any
way. It will be appreciated that the scope of the disclosure
encompasses many potential embodiments in addition to
those here summarized, some of which will be further
described below.

BRIEF DESCRIPTION OF THE DRAWINGS

The description of the illustrative embodiments can be
read in conjunction with the accompanying figures. It will be
appreciated that for simplicity and clarity of illustration,
elements illustrated in the figures have not necessarily been
drawn to scale. For example, the dimensions of some of the
elements are exaggerated relative to other elements.
Embodiments incorporating teachings of the present disclo-
sure are shown and described with respect to the figures
presented herein, in which:

FIG. 1 illustrates a schematic view of a sortation system
and various components of the sortation system, in accor-
dance with some example embodiments described herein.

FIG. 2 illustrates a schematic view of a sortation system,
in accordance with some example embodiments described
herein.

FIG. 3 illustrates an example flowchart representing a
method of configuring a sorter control system of a sortation
system, in accordance with some example embodiments
described herein.

FIG. 4 illustrates an example flowchart representing a
method of activating a carrier transmit board of a sortation
system, in accordance with some example embodiments
described herein.

FIG. 5 illustrates an example result set including a plu-
rality of clock offset values identified for configuration of a
sorter control system, in accordance with some example
embodiments described herein.

FIG. 6 illustrates a schematic view of a Clock Pulse Unit
of a sorter control system, in accordance with some example
embodiments described herein.

FIG. 7 illustrates a schematic view of a motor control
board of a sortation system, in accordance with some
example embodiments described herein.

FIG. 8 illustrates an example of a sorter comprising a
sorter control system for configuration, in accordance with
some example embodiments described herein.

DETAILED DESCRIPTION

Some embodiments of the present disclosure will now be
described more fully hereinafter with reference to the
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accompanying drawings, in which some, but not all embodi-
ments of the disclosure are shown. Indeed, the disclosure
may be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein;
rather, these embodiments are provided so that this disclo-
sure will satisfy applicable legal requirements. The terms
“or” and “optionally” are used herein in both the alternative
and conjunctive sense, unless otherwise indicated. The terms
“illustrative” and “exemplary” are used to be examples with
no indication of quality level. Like numbers refer to like
elements throughout.

The components illustrated in the figures represent com-
ponents that may or may not be present in various embodi-
ments of the disclosure described herein such that embodi-
ments may comprise fewer or more components than those
shown in the figures while not departing from the scope of
the disclosure.

The term “sorter” or “sortation system” used interchange-
ably hereinafter can correspond to a sorter (and its associ-
ated components) that can be used in a material handling
environment for sorting items (e.g. articles, shipments, pack-
ages, totes, and/or the like). In some example embodiments
the sorter can correspond to any of sorter commonly known
in material handling industry, for example, but not limited
to, a loop sorter, a tilt-tray sorter, a cross-belt sorter, a narrow
belt sorter, a strip belt sorter, a shoe sorter, a sorter diverter,
and/or the like.

The “sorter control system” used hereinafter throughout
the description can correspond to a controller system that
may include one or more of, programmable logic controllers
(PLCs), processors, controller, and/or the like that can be
used for various purposes like, but not limited to, command-
ing and controlling operations of various components e.g.,
but not limited to, carrier transmit boards, motor control
boards etc. of a sorter.

Typically, in an installation of a sorter (e.g. a tilt-tray
sorter or a cross belt sorter) in a material handling environ-
ment, there can be multiple carrier transmitter boards
(CTBs) that can be positioned (e.g. mounted) at various
locations along the sorter. For example, these CTBs can be
mounted nearby an induct or an item discharge chute con-
nected to primary conveyor bed, or at any pre-defined
location of the sorter. In some examples, the CTBs can be
mounted at dedicated locations along a sorter track of the
sorter. Further, these CTBs can be communicatively coupled
to a sorter control system that controls operations of the
CTBs. Further, the sorter can also include one or more motor
control boards (MCBs) associated with a respective section
of the sorter. In some examples, these sections of the sorter
can correspond to a carrier sections (i.e. sections that carry
items) of a tilt tray sorter or a cross-belt section of a
cross-belt sorter. For instance, each carrier of a tilt-tray
sorter can be referred as a tilt-tray carrier. Similarly, each
carrier of a cross-belt sorter can be referred as a cross-belt
carrier. Thus, it can be said that the sorter can include
multiple carriers and a motor control board can be associated
with each carrier of the sorter. In some examples, the motor
control board can also be referred as carrier discharge board.

As an example, a tilt-tray sorter can include multiple
carriers that can be placed adjacent to each other to form a
sorter carrier train, that can run on a conveyor bed of the
sorter. In some examples, each of these carriers of a tilt-tray
sorter may include a cart and a tray mounted over the cart
that can be configured to tilt about an axis to drop an item
towards a destination (e.g. an induct or chute). As another
example, each of these carriers of a cross-belt sorter can
correspond to a cross-belt section of a conveyor belt of the
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cross-belt sorter that can move in a direction perpendicular
to a direction of movement of the conveyor belt. Accord-
ingly, the MCBs can be associated with respective item
carrying carriers of the sorter.

Typically, an MCB can be mounted on each cart carrier of
the sorter and can control some operations of the cart carrier
(e.g. tilting of tray of the cart carrier). In this regard, each
MCB associated with the cart can be communicatively
coupled to one or more of the CTBs. In some examples, the
CTBs can communicate with any MCB of the sorter depend-
ing on which carrier is to be actuated for discharging of an
item. Said differently, stationary CTBs can be devices which
can communicate with the MCBs associated to a respective
moving portion of the sorter (e.g. carts and carriers) placed
within the sorter track to allow the sorter to function.
Further, each MCB can include a processor or a micropro-
cessor that can initiate an action (e.g. tilting of the tilt-tray
carrier of the tilt-tray sorter, actuation of a cross-belt section
in the cross-belt sorter, induct an item, discharge an item
etc.) based on instructions received from the CTB. In this
regard, in some examples, a CTB can send a command to the
MCB to perform such an action. In some examples, the CTB
can send the command to the MCB based on instructions
received from the sorter control system of the sorter. In this
aspect, commands from the CTB to the MCB are to be
transmitted at an appropriate or predefined time period. For
instance, in an example, the CTB can send a command to
discharge an item to the MCB at an instance of time such
that the command gets received at the MCB when a carrier
of the MCB is in front of a chute or induct, at which the
carrier has to discharge the item. In other words, the com-
mand sent the by CTB is to be sent at that predefined
instance of time so that the command shall reach the MCB
(from amongst multiple MCBs) to which the command is
destined. To this end, if the CTB sends the command at
inappropriate time interval, it may so happen, that another
MCB of another carrier may receive the command can
discharge another item which may be undesired.

Accordingly, it may be desired that accurate position of
the CTBs of the sorter and/or the MCBs associated with
carriers are known at each instance of time during an
operation of the sorter. In some examples, a position of each
MCB of the sorter is tracked by a sensor unit (also known
as a clock pulse unit) of the sorter system. In some examples,
the clock pulse unit can include a set of photo eyes that can
be used to track movement of the carriers of the sorter. In
this regard, the clock pulse unit can operate as a position
encoder for encoding positions of one or more of CTBs
and/or MCBs of the sorter. In some examples, the sensor unit
can be installed at one location on the sorter and can track
movement of each carrier of the sorter as the carrier passed
through a path monitored using the set of photo eyes. The
sensor unit can be a communicatively coupled to a sorter
control unit of the sorter control system. Said that, usually,
a CTB of the sorter communicates with an MCB based on
an estimated distance of the MCB from the CTB. In other
words, the CTB sends a command to the MCB based on an
estimated position of the carrier to which the MCB is
associated. The estimated position of each carrier can be
measured in terms of clock cycles measured by the sorter
control unit using the sensor unit. In other words, the CTBs
computes the distance between the CTB and the MCB based
on estimating a location of the MCB in terms of number of
clock cycles which the CTB knows about from the sorter
control unit.

Usually, the sorter can have any number of CTBs (e.g.
100 CTBs) and several MCBs each associated with a carrier
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of the sorter. In this regard, a location of a CTB of the sorter
is predefined (e.g. fixed positions on sorter track) during an
installation of the sorter in a material handling site. In some
examples, the position of the CTB can be pre-determined
based on considering various factors e.g., but not limited to,
a mechanical layout of the sorter, estimated distances of
various carts of the sorter from an initial location, location
of nearby inducts or chutes etc. In other words, a location of
the CTB can be defined by its function. In some examples,
the CTB can be placed at a predefined distance from a local
device such as, a chute, an induction unit, and/or any other
component of material handling system. Said that, the
locations at which the CTBs can be mounted along the sorter
can be defined in terms of clock cycles from the sorter
control unit. Accordingly, during an installation the CTBs
can be installed at such predefined locations by an engineer.
However, in practicality, due to manual installation and/or
due to manufacturing tolerances of sorter track, carriers,
carts, unexpected installation site variations, etc., the CTBs
may not be appropriately installed at exact locations pre-
defined for the sorter control system. This may lead to some
errors and inaccuracies in overall calibration of the sorter
control unit due to incorrect CTB installation. Further, this
may also result in incorrect delivery or receiving of the
commands sent by the CTB to the MCBs, and further to
inaccurate action (discharging or induction) by the carrier of
the sorter. Furthermore, it may also be desired to reconfigure
the sorter control system manually by adjusting the positions
of CTBs and other components which may be a cumbersome
and time-consuming process.

Various example embodiments described herein relates to
auto-calibration of the sorter control unit of a sortation
system (e.g. a sorter). In some examples, the auto-calibration
of the sorter control system, as described herein, can be
performed post manual installation of various components
e.g. the CTBs of the sorter. According to an example
embodiment, a method for auto-calibration of a sorter is
described. The method can include transmitting a short
discharge command by a carrier transmitter board (CTB) to
a first section (e.g. a carrier) of the sorter. The short
discharge command can be generated based on a first clock
offset. Further, the method can include receiving at the CTB
a status message indicative of a status of a first MCB
associated with the first section of the sorter. In some
examples, the status message may be received in response to
the transmission of the short discharge command. In this
regard, the status message may indicate if the short dis-
charge command is received or not received, at a motor
control board (MCB) to which the short discharge command
was transmitted by the CTB. In response to the status
message indicating that the first motor control did not
receive the short discharge command, the method can
include modifying the first clock offset to a second clock
offset and retransmitting the short discharge command based
on a second clock offset. Furthermore, in response to the
status message indicating that the first motor control
received the short discharge command, the method includes
configuring a sorter control system of the sorter based on the
first clock offset. Thus, by way of implementation, the sorter
control system can be configured for a clock offset value at
which the short discharge command is received at the first
MCB, until which, the clock offset value used for generating
the short discharge command is modified repeatedly. The
clock offset value can be modified till the time, a clock offset
value is identified at which the short discharge command
gets received at the first MCB. Thus, by modifying the clock
offset until the short discharge command is reached at an
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intended MCB, an accurate clock offset can be identified
which can be further used to calibrate the sorter control unit.
Further, the sorter control unit can be auto-calibrated based
on the accurate clock offset. Further details of the auto-
calibration of the sortation system are described in reference
to figure description of FIGS. 1-8

FIG. 1 illustrates an exemplary sorter system 100 accord-
ing to some example embodiments described herein. In an
example, the sorter system 100 can be located in a material
handling environment. The sorter system 100 can include a
sorter (e.g. a tilt-tray sorter or a cross-belt sorter) and/or
components associated with the sorter. As illustrated, the
sorter system 100 can include a sorter control system 102, at
least one CTB 104, and a plurality of MCBs (106-1 . . .
106-N) communicatively coupled over a communication
network 108. According to some examples, these compo-
nents i.e. the sorter control system 102, the at least one CTB
104, and the plurality of MCBs (106-1 . . . 106-N) can be
coupled to the sorter. For instance, each motor control board
of the plurality of MCBs (106-1 . . . 106-N) can be coupled
to a respective carrier or cart of the sorter. Further, in an
example embodiment, the CTB 104 can be installed at a
pre-defined or dedicated location along installation of the
sorter system. In some example embodiments, the sorter
system 100 can have more than one CTB 104. For instance,
in an example, the sorter system 100 can have a plurality of
CTBs (like the CTB 104) that may be installed at various
dedicated locations within a material handling environment
along the sorter.

In accordance with some example embodiments, the
sorter control system can control various operations of the
sorter and associated components (like, but not limited to,
the CTBs, MCBs, etc.). As illustrated, the sorter control
system 102 can include a first processor 110, a sensor unit
112, a first communication circuit 114, a first input/output
circuit 116, and a memory 118. The first processor 110 can
be communicatively coupled to the sensor unit 112, the first
communication circuit 114, the first input/output circuit 116,
and the memory 118.

In some examples, the sensor unit 112 can correspond to
a clock pulse unit that may include sensors e.g. one or more
photo eyes that can be configured to detect one or more
carriers of the sorter, as the carriers passes through a section
in front of the clock pulse unit, details of which are later
described in reference to FIG. 6.

Tustratively, the CTB 104 can include a second processor
120, a second communication circuit 122, and a second
input/output circuit 124. The second processor 120 can be
communicatively coupled to the second communication
circuit 122 and the second input/output circuit 124. Further
details related to functioning and operations of the CTB of
the sorter system 100 are described in reference to FIGS.
2-8.

As illustrated, the sorter control system 102, the CTB 104,
and the MCBs (106-1 . . . 106-N) can be communicatively
coupled over the communication network 108. The commu-
nication network 108, in some example embodiments can
correspond to a medium through which commands and
messages can flow amongst the various components of the
system 100. In some example embodiments, the communi-
cation network 108 may correspond to a wired network. In
some example embodiments, the communication network
108 can correspond to wireless network. According to some
example embodiments, the CTB 104 can be configured to
communicate with the plurality of MCBs (106-1 . . . 106-N)
using an Infra-Red (IR) frequency-based network.
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In some example embodiments, the communication net-
work 108 can include, but are not limited to, a Wireless
Fidelity (Wi-Fi) network, a Piconet, a Personal Area Net-
work (PAN), Zigbee, and a Scatternet. In some examples,
the communication network 108 may correspond to a short
range wireless network through which the components may
communicate with each other using one or more communi-
cation protocols such as, but are not limited to, Wi-Fi, Radio
frequency based network, Bluetooth, Bluetooth low energy
(BLE), Zigbee, and Z-Wave. In some examples, the com-
munication network 108 can correspond to a network in
which the components may communicate with each other
using other various wired and wireless communication pro-
tocols such as Transmission Control Protocol and Internet
Protocol (TCP/IP), User Datagram Protocol (UDP), and 2G,
3G, or 4G communication protocols. In some examples, the
communication network 108 can correspond to any com-
munication network such as, but not limited to, LORA,
cellular (NB IoT, LTE-M, Leaky Feeder Coax, etc.)

According to some example embodiments, the processor
(e.g. the first processor 110, the second processor 120 etc.)
referred herein, can correspond to any computing processing
unit or device comprising, but not limited to comprising,
single-core processors; single-processors with software mul-
tithread execution capability; multi-core processors; multi-
core processors with software multithread execution capa-
bility; multi-core processors with hardware multithread
technology; parallel platforms; and parallel platforms with
distributed shared memory. Additionally, the processor can
refer to an integrated circuit, an application-specific inte-
grated circuit (ASIC), a digital signal processor (DSP), a
field-programmable gate array (FPGA), a programmable
logic controller (PLC), a complex programmable logic
device (CPLD), a discrete gate or transistor logic, discrete
hardware components, or any combination thereof designed
to perform the functions described herein. In some
examples, the processor can also exploit Nano-scale archi-
tectures such as, but not limited to, molecular and quantum-
dot based transistors, switches and gates, in order to opti-
mize space usage or enhance performance of user
equipment.

Further, the communication circuit (e.g. the first commu-
nication circuit 114, the second communication circuit 122,
the third communication circuit 130 etc.) referred herein,
may refer to a circuitry that can be configured to receive
and/or transmit data from/to a network and/or any other
device, circuitry, or module in communication over the
communication network 108. To this end, in some example
embodiments, the communications circuit referred herein,
may be any means such as a device or circuitry embodied in
either hardware or a combination of hardware and software
associated with the respective component of the sorter
system 100. In some examples, the communications circuit
may comprise a network interface for enabling communi-
cations with a wired or wireless communication network.
For example, the communications circuit may comprise one
or more network interface cards, antennae, buses, switches,
routers, modems, and supporting hardware and/or software,
or any other device suitable for enabling communications
via the communication network 108. Additionally, or alter-
natively, the communications circuit may comprise the cir-
cuitry for interacting with the antenna(s) to cause transmis-
sion of signals via the antenna(s) or to handle receipt of
signals received via the antenna(s). These signals may be
transmitted by any of the components of the sorter system
100 and/or the processor over the communication network
108, using a number of wireless personal area network
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(PAN) technologies, such as, but not limited to, Bluetooth®
v1.0 through v3.0, Bluetooth Low Energy (BLE), infrared
wireless (e.g., IrDA), ultra-wideband (UWB), induction
wireless transmission, and/or the like or via a wired com-
munication technology, such as a data field bus, cables etc.

In some example embodiments, the [/O circuit (e.g. the
first /O circuit 114, the second 1/O circuit 124 etc.) may, in
turn, be in communication with the processor to provide
output to a user and, in some embodiments, to receive an
indication of user input. The I/O circuit may comprise a user
interface and may comprise a display that may comprise a
web user interface, a mobile application, a client device,
and/or the like. In some embodiments, the I/O circuit may
also comprise a keypad, a joystick, a touch screen, touch
areas, soft keys, a microphone, a speaker, or other input/
output mechanisms. In some examples, the processor and/or
a user interface circuit comprising a processor associated
with the I/O circuit may be configured to control one or more
functions of one or more user interface elements associated
with the I/O circuit through computer program instructions
(e.g., software and/or firmware) stored on the memory (e.g.
the memory 118) accessible to the processor.

FIG. 2 illustrates another schematic view of an example
sortation system 200, in accordance with some example
embodiments described herein. Illustratively, the sortation
system 200 can comprise a sorter control system 202, a
plurality of CTBs, and a plurality of MCBs. As illustrated,
the sorter control system 202 that can be communicatively
coupled to a plurality of CTBs (CTB 1 ... CTB N) over a
communication network (e.g. the communication network
108). The sorter control system 202 can include a sensor unit
204 and a sorter control unit 206 that can be auto calibrated,
by way of implementation, of various example embodiments
described herein. The sorter control unit 206 can further
include a processor 208.

According to an example embodiment, the sorter system
200 can represent an example installation of a sorter (e.g. a
tilt-tray sorter or a cross belt sorter) in a material handling
environment. In an example, the sorter system 200 can
include multiple CTBs that can be positioned (e.g. mounted)
at various pre-defined locations along a sorter 201 of the
sorter system 200. For example, these CTBs can be mounted
nearby an induct or an item discharge chute connected to
primary conveyor bed, or at any pre-defined location of the
sorter 201. The CTBs can be communicatively coupled to
the sorter control system 202. In some example embodi-
ments, the CTBs can receive commands from the sorter
control system 202. In some examples, the sorter control
system 202 can track position of each carrier of the sorter
using the sensor unit 204 and can further communicate
commands (e.g. an article discharge command) including
position information of the respective carriers (carrying the
article) to the CTBs.

In some example embodiments, the sensor unit 204 can
correspond to a clock pulse unit comprising light sensors
(e.g. photo eyes) that can be used to track movement of each
carrier of the sorter 201 as it passes through a section
monitored by the sensor unit 204. More details of the sensor
unit 204, in accordance with some examples, are described
in reference to FIG. 6.

As illustrated, each CTB can be communicatively coupled
to a set of MCBs from amongst a plurality of MCBs of the
sortation system 200. In this regard, in some examples, the
sorter 201 can include multiple carriers (Carrier 1,
Carrier 2 . . . Carrier N) each associated with one or more
motor control boards (MCBs). The carriers may be config-
ured to carry items and perform handling of the items. For
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instance, in an example, the sorter 201 can be a tilt-tray
sorter and the carriers (Carrier 1, Carrier 2 . . . Carrier N) can
correspond to tilt-tray carriers. In this regard, each tilt-tray
carrier of the tilt-tray sorter can operate based on commands
from the MCB that is associated with the tilt-tray carrier. For
example, the MCB can generate a command to actuate a
motor that can cause tilting of a tray coupled to the tilt-tray
carrier to discharge an item placed on the tilt-tray carrier. In
this regard, in some examples, the MCB can generate the
commands, in response to, commands that may be received
from the CTB to which the MCB can be communicatively
coupled. For example, CTB 1 can be communicatively
coupled to MCB 1, MCB 2, MCB 3, and MCB 4 of the
sortation system. Said that, the MCB 1, MCB 2, MCB 3, and
MCB 4 can receive commands from the CTB 1. Said that,
such commands from the CTB to the MCB can be trans-
mitted at an appropriate or predefined time period. For
example, the CTB 1 can send a command to discharge an
item on the Carrier 2. The command can be received at the
MCB 2 at an instance of time when a carrier of the MCB is
in front of a chute or induct, at which the Carrier 2 is to
discharge the item. In this regard, the CTB generates the
command based on estimating a position of the carrier at a
time when the carrier has to discharge the item. In some
examples, the sorter control system 202 can perform esti-
mation of the position of the carrier at any time instance,
which can be further received by the CTB to generate the
command for the MCB. Alternatively, in some examples, the
CTB can estimate a current position of the carrier at any
instance of time based on the position information of the
carriers tracked by the sensor unit 204 of the sorter control
system 202. Accordingly, the CTB can generate the com-
mand to the MCB.

In accordance with some example embodiments, the
sorter control unit 206 can be auto calibrated. Auto-calibra-
tion referred herein, may involve calibrating one or more
components of the sorter control unit 206 for various param-
eters. For instance, in an example embodiment, the auto-
calibration may involve calibrating at least one of a position
information of a carrier of the sorter 201 and/or the CTB
from the sorter control system 202. In some examples, the
calibration may include modifying initial estimates of posi-
tion information of the CTBs and/or the carriers of the sorter
based on a clock offset value identified during the auto-
calibration. As described earlier, the position information of
each carrier of the sorter 201 can be determined by the
processor 208 via the sensor unit 204. Further, this position
information can be shared by the sorter control unit 206 to
the CTBs. Furthermore, the CTBs can transmit a short
discharge command to a first section of the sorter 201 based
on the position information. The position information of
each carrier of the sorter 201 can be measured in terms of
clock cycles. In this regard, the auto-calibration may include
adjusting the position information measured in the clock
cycles based on a clock offset. According to an example
embodiment, the short discharge command can correspond
to a command for discharging an item from a carrier section
of the sorter 201. In an example, the short discharge com-
mand can be destined for a first MCB (e.g. the Motor control
board 1) associated with a corresponding carrier (i.e. Carrier
1) of the sorter 201. In an example, the short discharge
command generated by the CTB can be based on a first clock
offset. The first clock offset can correspond to an offset value
by which a clock cycle value can be modified. In this regard,
as described earlier, the CTB can generate the commands to
the MCB based on (a) an estimated position of the carrier of
the MCB which is measured in clock cycles and (b) using
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the clock offset values. Further, the processor 208 of the
sorter control unit 206 can be configured to identify if a
status message is received at the CTB. In an example, the
status message can be received at the CTB in response to the
short discharge command generated by the CTB. According
to some examples, the status message can correspond to a
message (e.g. an acknowledgement) that can be received
from any MCB of the plurality of MCBs that receives the
short discharge command. To this end, in some examples,
the processor 208 and/or the CTB can periodically and/or
continuously perform monitoring (e.g. polling) with the
MCBs to identify if a response (i.e. the status message) to
the short discharge command is received from any of the
plurality of MCBs of the sorter system 200. Further, based
on receiving of the status message, the processor 208 can
identify if the short discharge command was received at the
first MCB (i.e. the MCB to which the short discharge
command was destined by the CTB) or any other MCB of
the sorter 201. In other words, based on sender (i.e. the
MCB) of the status message the processor 208 can identify
if the short discharge command transmitted by the CTB was
received at the first MCB to which the short discharge
command was destined or not received at the first MCB.
According to various examples described herein, the status
message can either indicate that the short discharge com-
mand is received at the first MCB (i.e. intended MCB).
Alternatively, the status message can be used by the pro-
cessor 208 to identify that the short discharge command is
not received at the first MCB, rather was received at another
MCB (e.g. a second MCB).

In accordance with some example embodiments, in
response to the status message indicating that the first MCB
received the short discharge command, the processor 208
can configure the sorter control system 202 of the sorter 201
based on the first clock offset. In this regard, configuration
of the sorter control system 202 can involve setting up a
clock offset value used for estimating position information
of each carrier of the sorter 201, as the first clock offset
value. Further details of configuration of the sorter control
system 202 are described in reference to FIGS. 3-8.

Further, in accordance with various example embodi-
ments described herein, in response to the status message
indicating that the first motor control did not receive the
short discharge command, the processor 208 can modify the
first clock offset to a second clock offset. Furthermore, the
processor 208 can cause the CTB to retransmit the short
discharge command based on a second clock offset. The
second clock offset referred herein can correspond to clock
offset value that can be computed based on modifying the
first clock offset. In this regard, in an example, the processor
208 can modify the first clock offset to the second clock
offset based on increasing the first clock offset by a first
pre-determined value. In another example, the processor 208
can modify the first clock offset to the second clock offset
based on decreasing the first clock offset by a second
pre-determined value. As an example, in one round, the
processor 208 can modify the first clock offset value by
increasing or decreasing the first clock offset value by two
clocks. Further, in next round, the processor 208 can modify
the first clock offset value by increasing or decreasing the
first clock offset value by four clocks and so on. Accord-
ingly, the processor 208 can continue to modify the first
clock offset as to reach to a value based on which the short
discharge command transmitted by the CTB reaches the first
MCB. In this regard, in accordance with various example
embodiments described herein, the processor 208 and/or the
CTB can again periodically and/or continuously perform
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monitoring (e.g. polling) with the MCBs to identify the
status message, in response to the short discharge command
transmitted based on the second clock offset is received from
the MCB. Accordingly, the processor 208 can perform
modification to the clock offset values until, the status
message is received from the MCB to which the short
discharge command is destined. Further, based on the clock
offset value at which the short discharge command reaches
the first MCB, the sorter control system 202 can be config-
ured.

According to some example embodiments, the short dis-
charge commands can be transmitted by the CTB based on
a pre-defined transmit window. In this regard, in some
examples, the pre-defined transmit window for transmitting
the short discharge command can also be modified during
the auto-calibration. Further, in some examples, multiple
short discharge commands can be generated for multiple
MCBs selected randomly by the processor 208. In this
regard, the multiple short discharge command can be gen-
erated using different clock offsets. Further, as described for
single carrier, the clock offset value used for each short
discharge command can be modified until the short dis-
charge command is received at the carrier to which it is
destined.

By way of implementation, the sorter control system 202
can be calibrated for accurate sorter PLC offset values
without requiring any additional hardware or manual cali-
bration. Further, as the calibration can be performed auto-
matically by the processor 208 of the sorter control system
202, a time required during sorter commissioning can be
reduced, thereby, contributing to improved sorter perfor-
mance.

FIG. 3 illustrates an example flowchart representing a
method 300 of configuring the sorter control system 202 of
the sorter system 200, in accordance with some example
embodiments described herein. Further, FIG. 4 illustrates an
example flowchart representing a method 400 of activating
a CTB of the sorter system 200, in accordance with some
example embodiments described herein.

It will be understood that each block of the flowcharts,
and combinations of blocks in the flowcharts, may be
implemented by various means, such as hardware, firmware,
one or more processors, circuitry and/or other devices asso-
ciated with execution of software including one or more
computer program instructions. For example, one or more of
the procedures described above may be embodied by com-
puter program instructions. In this regard, the computer
program instructions which embody the procedures
described above may be stored by a memory of an apparatus
employing an embodiment of the present invention and
executed by a processor in the apparatus. As will be appre-
ciated, any such computer program instructions may be
loaded onto a computer or other programmable apparatus
(e.g., hardware) to produce a machine, such that the result-
ing computer or other programmable apparatus provides for
the implementation of the functions specified in the flow-
charts’ block(s). These computer program instructions may
also be stored in a non-transitory computer-readable storage
memory that may direct a computer or other programmable
apparatus to function in a particular manner, such that the
instructions stored in the computer-readable storage memory
produce an article of manufacture, the execution of which
implements the function specified in the flowcharts’ block
(s). The computer program instructions may also be loaded
onto a computer or other programmable apparatus to cause
a series of operations to be performed on the computer or
other programmable apparatus to produce a computer-
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implemented process such that the instructions which
execute on the computer or other programmable apparatus
provide operations for implementing the functions specified
in the flowcharts’ block(s). As such, the operations of FIGS.
3 through 4, when executed, convert the computer or pro-
cessing circuitry into a particular machine configured to
perform an example embodiment of the present invention.
Accordingly, the operations of FIGS. 3 through 4 can define
an algorithm for configuring a computer or processor, to
perform an example embodiment. In some cases, a general-
purpose computer may be provided with an instance of the
processor which performs the algorithm of FIGS. 3 through
4 to transform the general-purpose computer into a particu-
lar machine configured to perform an example embodiment.

Accordingly, blocks of the flowchart support combina-
tions of means for performing the specified functions and
combinations of operations for performing the specified
functions. It will also be understood that one or more blocks
of the flowcharts, and combinations of blocks in the flow-
chart, can be implemented by special purpose hardware-
based computer systems which perform the specified func-
tions, or combinations of special purpose hardware and
computer instructions.

The method 300 of configuring the sorter control system
202 of the sorter system 200, is illustrated in FIG. 3.
Tustratively, the method 300 starts at step 302. At step 304,
the sorter system 200 may comprise means such as, the
processor 208 to cause, via the CTB, a transmission of a
short discharge command to a first section of the sorter 201.
In an example, the short discharge command can be trans-
mitted by the CTB (e.g. the CTB 1) of the sorter 201. In an
example, the short discharge command generated by the
CTB can be transmitted towards the first section (e.g. MCB
1 associated with the Carrier 1). The CTB can generate the
short discharge command based on a first clock offset. In this
regard, in some examples, the CTB may receive an estimate
of the position information of the Carrier 1 from the sorter
control system 202. The estimate of the position information
may indicate a position of the Carrier 1 from the CTB at one
time instance. The position can be measured in terms of a
number of clock cycles of the sorter control system 202. In
this regard, the CTB can transmit the short discharge com-
mand based on using the estimate of the position informa-
tion and adjusting the position information based on the first
clock offset. The short discharge command can be transmit-
ted by the CTB for the first MCB of the sorter 201.

At step 306, the sorter system 200 may comprise means
such as, the CTB to receive a status message. According to
an example embodiment, the status message can be indica-
tive of a status of an MCB associated with a section (e.g.
carrier) of the sorter 201. In some examples, the status may
indicate if the MCB received the short discharge command
transmitted by the CTB. Said that, in some examples, the
status message may be received in response to the short
discharge command transmitted by the CTB. The status
message can be received from any MCB of the plurality of
MCBs of the sorter system 201. In an example, the status
message may be received form the first MCB (i.e. MCB 1)
of'the sorter system 201, in response to receiving of the short
discharge command. In another example, the status message
may be received from the second MCB (i.e. MCB 2) of the
sorter system 201. In other words, the status message may be
received from the MCB that receives the short discharge
command from the CTB.

At step 308, the sorter system 200 may include means
such as the processor 208 to identify if the short discharge
command is received at the first MCB. Here the first MCB
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can correspond to that of the sorter 201 to which the CTB
intended to transmit the short discharge command. In other
words, it may so happen that the CTB transmits the short
discharge command to the first MCB, however, the short
discharge command is received by the second MCB due to
inaccuracy in the calibration of the sorter control system
202. Accordingly, at step 308, the processor 208 may
identify such an inaccuracy, by using the status message
which can indicate that the short discharge command is
received or not received at the first MCB.

The method 300 moves to step 310, in case it is identified
by the processor 208 that the short discharge command is
received at the first MCB. Further, at step 308, the processor
208 can configure the sorter control system 202 based on the
first clock offset. Said differently, the processor 208 can
adjust estimates of the position information determined by
the sensor unit 204 based on tracking of all the carriers of the
sorter 201, by a factor of the first clock offset.

Alternatively, in some instances, at step 310, it may be
identified by the processor 208 that the short discharge
command is not received at the first MCB, rather, the short
discharge command is received at an MCB other than the
first MCB. In such case, the method moves to step 312. At
step 312, the processor 208 can modity the first clock offset
to the second clock offset. In this regard, as described earlier,
modification of the first clock offset can be based on
increasing or decreasing of the first clock offset by a
predetermined value. The method can further move back to
step 304, at which the processor 208 can cause transmission
of the short discharge command based on the second clock
offset. In other words, after the step 312, the steps (304-308)
can be repeated to modity clock offset value used for
generating the short discharge command until, the processor
208 identifies the clock offset value at which the short
discharge command is received at the first MCB. Accord-
ingly, the processor 208 can configure the sorter control
system 202 using the clock offset value at which the short
discharge command is received at the first MCB.

FIG. 4 illustrates an example flowchart representing a
method 400 of activating a CTB of the sorter system 200, in
accordance with some example embodiments described
herein. As described earlier, the sorter system 200 can
include a plurality of CTBs (CTB 1 ... CIB N). In an
example, the CTBs can be positioned along the sorter 201 at
various predefined locations. According to some example
embodiments, the sorter control system 202 can cause
activation of one or more of the plurality of CTBs of the
sorter 201. In this regard, the CTBs upon activation can
initiate communication with one or more MCBs associated
with carriers of the sorter 201. For instance, in some
examples, the steps of method 300 can be performed upon
activation of a set of CTBs of the sorter system 200. In
accordance with various example embodiments described
herein, the CTBs can be activated by the sorter control
system 202 to initiate transmission of a command (e.g. the
short discharge command) to the MCBs associated with
carriers of the sorter 201. In one example, a PL.C of the sorter
control system 202 can activate the CTBs based on clock
offset values for which the sorter control system 202 is
calibrated. In some examples, the sorter control system 202
can also share position information of the one or more
carriers of the sorter 201 with the CTBs during the activation
of the CTBs.

The method 400 starts at step 402. At step 404, the sorter
control system 202 can include means such as, the processor
208 to send an activation command. The activation com-
mand can be sent to the plurality of CTBs (CTB1...CTB



US 12,172,847 B2

15

N) of the sorter 201. Further, at step 406, in response to the
activation command, the processor 208 can receive an
activation acknowledgement. The activation acknowledge-
ment can be received respectively from a set of CTBs from
amongst the plurality of CTBs of the sorter 201. In this
regard, the set of CTBs can correspond those CTBs that
received the activation command from the processor 208.
Moving to step 408, the processor 208 can activate the set
of the CTBs from which the activation acknowledgement is
received. In this regard, in some example embodiments, the
sorter control system 202 can activate those CTBs which
receives the activation command and responds with the
acknowledgement.

FIG. 5 illustrates an example result set including a plu-
rality of clock offset values identified for configuration of the
sorter control system 202 by performing the auto-calibra-
tion, in accordance with some example embodiments
described herein. Illustratively, column A (marked as 502)
depicts an identification number of each carrier of the sorter
201. As described earlier, the sorter 201 can include multiple
carriers and any number of CTBs. For instance, in one
example, the sorter 201 can include four hundred carriers
and three hundred CTBs. In this regard, each carrier of the
sorter 201 can be identified by an identification number as
depicted in column A. Illustratively, column B (marked as
504) and column C (marked as 506) depicts initial estimated
position values for each carrier of the sorter 201 and a clock
offset value for that carrier that may be computed by the
sorter control system 202. To this end, each value in column
B can represent a number of clock cycles at which that
carrier is estimated to be positioned from the sorter control
system 202. Further, each value of column C represents an
initial clock offset value that is to be added to the value of
column B to determine exact position of the carrier from the
sorter control system 202 which can be used by the CTB to
send a discharge command to the MCB. As described earlier,
in accordance with various example embodiments described
herein, a position of each carrier of the sorter 201 can be
stated in terms of clock cycles from the sorter control system
202. In this regard, the clock offsets can be added to the
clock cycles to determine exact position of the carrier. For
example, for a carrier with identification number ‘255, the
exact position of the carrier from the sorter control system
202 can be referred as 250 (i.e. 240+10) clock cycles.
Iustratively, columns D (marked as 508) and E (marked as
510) depicts values (i.e. clock cycles) of the carrier and the
offsets respectively, that can be derived based on performing
one round of auto-calibration of the sorter control system
202. Further, column F (marked as 512) and column G
(marked as 514) depicts values of the carrier and the offsets
respective, that can be derived based on performing two
rounds of auto-calibration. In an example, the auto-calibra-
tion can be performed based on the method 400 as described
in FIG. 4. Mustratively, columns D-G depict some modifi-
cations in the clock values compared to initial estimates. For
instance, as an example, for carrier with identification num-
ber 270, the clock offset value is modified to “11° compared
to initial estimate of ‘8’ clock cycles. Accordingly, in some
example embodiments, the sorter control system 202 can be
configured based on the clock values and clock offset values
(as illustrated in columns D-G) that can be derived upon
performing auto-calibration. In this regard, in some
examples, a clock offset value identified for configuring the
sorter control system 202, by performing the auto-calibra-
tion, can be provided by a user input to configure the sorter
control system 202.
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FIG. 6 illustrates a schematic view of the sensor unit 204
of the sorter control system 202, in accordance with some
example embodiments described herein. As described ear-
lier, the sensor unit 204 can be used for tracking position of
each carrier of the sorter 201. FIG. 6 also illustrates, a view
602 that depicts a section 604 of the sorter 201 having a
clock pulse unit 606. According to an example embodiment,
the clock pulse unit 606, as illustrated in FIG. 6, can
correspond to a perspective view of the sensor unit 204, as
described in FIG. 2.

In some example embodiments, the clock pulse unit 606
can include a plurality of photocells 608 that can be mounted
on a bracket. For instance, in one example, the clock pulse
unit 606 can include sixteen (16) or twenty-four (24) clock
pulse photocells that can be placed in a series at a pre-
defined spacing apart. In an example, the clock pulse pho-
tocells can be placed 50 mm apart. The spacing at which the
clock pulse photocells are separated can correspond to one
clock pulse and can be used for calculating the position
information of each carrier of the sorter 201, in terms of
clock cycles. For example, for a carrier of length 600 mm,
the sensor unit 204 having the photocells spaced 50 mm
apart, can record 12 clock pulse values, as the carrier passes
through the section 606 of the sorter 201. Further, the section
606 of the sorter can include a strip of reflective tape that can
mounted opposite the photocells. The reflective tape can
reflect photocells’ visible red light. According to an example
embodiment, the clock pulse photocells can be configured so
that an output signal is ‘OFF’ when there is no object
blocking a view of the reflector. Further, each time a carrier
of the sorter 201 passes the clock pulse unit 606, a clock
pulse photocell is dimmed (the light from the reflector is
blocked) by a sensing object or flag on the carrier. Accord-
ingly, an output signal of the photocells is ‘ON’ when the
photocell is dimmed. In this manner, the clock pulse unit 606
can count the clock cycles and track passing of each carrier
of'the sorter 201. In some examples, the clock pulse unit 606
can operate as an encoder device that can be configured to
track each carrier of the sorter 201, as the carrier passes
through the section 604. Further, the clock pulse unit 606
can provide information pertaining to tracking of each
carrier of the sorter 201 to the sorter control unit 206. The
sorter control unit 206 can use the information to compute
the position information or an estimate of the position
information for each carrier of the sorter 201, at all instances
of time. Said that, in accordance with various example
embodiments described herein, a ‘clock offset value’ deter-
mined for auto-calibration of the sorter control system 202,
as described at various instances throughout the description,
can correspond a number of clocks from the sensor unit 204
to each CTB of the sorter 201.

FIG. 7 illustrates a schematic view of a motor control
board 700 of the sorter system 200, in accordance with some
example embodiments described herein. In accordance with
various example embodiments described herein, each carrier
of the sorter 201 can have an associated MCB. Further, as
described earlier, the MCB can receive one or more com-
mands from any CTBs of the sorter system 200 to discharge
items carried by the carriers to which the MCB is associated.
In some example embodiments, as illustrated, the MCB 700
can include a power supply 702. In some examples, the
power supply 702 can regulate the low voltage power for
electronics and pre-amplifies for power amps 704 which can
power windings of a motor 706 of the carrier. In the
embodiment depicted, the motor 706 can be a brushless DC
motor. In some examples, the MCB 700 can include a
microcontroller 708. In some examples, the microcontroller
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708 can include, a central processing unit, a flash memory,
a static RAM memory, an EEPROM, a universal asynchro-
nous receive/transmitter block, a position sense block, and
current sense block, and a pulse width modulator. In some
examples, the MCB 700 can also include a transceiver 710
(e.g. an infra-red receiver/transmitter opto-electronics) and a
servo carrier discharge control 712, which can commutate
power amps 704 sequentially to cause the motor 706 to
rotate in a desired angular direction and/or speed. In some
examples, actuation of the motor 706 can initiate discharg-
ing of the item carried by the carrier to which the MCB 700
is associated. In some examples, as described earlier, the
MCB 700 can receive a discharge command from a CTB of
the sorter system 200 and can accordingly actuate the motor
706.

FIG. 8 depicts an example illustration of a sorter system
800 comprising the sorter control system 202 that can be
configured, in accordance with some example embodiments
described herein. In some examples, the sorter system 800
can correspond to the sorter system 200 as described in
reference to FIG. 2. Illustratively, the sorter system 800 can
include the sorter 201 that can sort articles 802 received
from a material handling system. In some examples, the
sorter 201 can be connected to a host control 804 of the
material handling system. In some example embodiments,
the sorter 201, as diagrammatically represented in FIG. 8
can be of an oval shape 806, having an endless conveyor
808. In some examples, the endless conveyor 808 can move
at a constant speed in a direction such as counterclockwise
as indicated by the direction of travel arrows on the oval. In
an example, the endless conveyor 808 can be flanked by a
plurality of discharge locations 810L, 810R that can be
stationary thereto, and can include the discharge locations
810L, 810R at more than one side of the oval shape 806.
According to some example embodiments, the endless con-
veyor 808 can comprise a plurality of carriers 812 that can
be linked together with a conveying surface 814 on each
carrier 812, for conveying an article 802 placed thereon. In
an example, a carrier 812 can receive an article 802 from an
induction and can further discharge the article 802 into a
selected one of the stationary lateral discharge locations
810L, 810R at a specified time. In this regard, as the endless
conveyor 808 moves, after induction, a location of the article
can be anywhere on the conveying surface 814.

In an example embodiment, the sorter system 800 can
include an item detection system 816. In this regard, the
article 802 on the conveying surface 814 can be scanned
with the item detection system 816. According to some
examples, the item detection system 816 can correspond to
the sensor unit 204 of the sorter system 200. In this regard,
scanning of the article 802 can be performed using one or
more sensors of the sensor unit 204. According to some
example embodiments, to deliver the article 802 to the
selected one of discharge locations 810L, 810R, a processor
(e.g. the processor 208) of the sorter system 800 can use
information from the sensor unit 204 to calculate an esti-
mated position of the carrier 812, in terms of clock cycles,
at any instance of time. Further, the processor 208 can
communicate the estimate of the position information of the
carrier 812 carrying the article 802 to a CTB of the sorter
system 800. In this regard, the sorter system 800 can include
a plurality of CTBs that can be positioned at various
locations along the sorter 201. For instance, the sorter
system 800 can have CTBs (830-838), as illustrated in FIG.
8. Similar to as described earlier in reference to FIGS. 1-2,
each CTB of the sorter system 800 can include a commu-
nication circuit having a transmitter that can facilitate com-
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munication amongst the CTB, the sorter control system 202,
and one or more MCBs of the sorter 201. In an example
embodiment, based on the position information received
from the processor 208, the CTB can transmit a short
discharge command to the MCB (not shown) associated
with the carrier 812 to discharge the article 802.

In some example embodiments, the processor 208 of the
sorter system 800 can calculate a compensating time-to-
intercept point for the CTB at which the CTB can send a
command to an MCB associated with the carrier 812. In
some examples, the command can correspond to a short
discharge command to discharge the article 802 from any
position on the conveying surface 814 of the carrier 812 into
the selected one of discharge locations 810L, 810R. In some
examples, the processor 208 can calculate a compensating
time-to-intercept point (or release point) to place the article
802 on a discharge trajectory based on at least one of: the
location information of the carrier 812, the direction of
article discharge, the longitudinal speed of the endless
conveyor 808, and lateral speed of the conveying surface
814. Accordingly, at an appropriate time (interception
point), the CTB can send the short discharge command to the
MCB to initiate one discharge movement of the conveying
surface 814 to discharge the article 802 into the selected one
of discharge locations 8101, 810R. According to some
examples, in response to receiving the short discharge
command, the MCB associated with the carrier 812 can
initiate discharge of the article 802 by placing the article 802
into a selected one of the discharge locations 810L, 810R.

According to some example embodiments, the sorter
system 800 include an endless conveyor 808 of the carriers
812 of the sorter 201 corresponding to a cross-belt sorter. In
this regard, in an example, the conveying surface 814 of
each carrier 812 can comprise a conveyor belt oriented to
discharge articles 802 crosswise or at a right angle to the
direction of travel. According to another exemplary embodi-
ment, the sorter system 800 include an endless conveyor 808
of carriers 812 of the sorter 201 such as, a tilt-tray sorter. In
this regard, each carrier 812 can include a tray section that
can be tilted based on an actuation of the MCB of the carrier
812 to discharge the articles 802.

In accordance with wvarious example embodiments
described herein, each carrier 812 of the sorter 201 can
include a carrier discharge control (e.g. an MCB as
described in reference to FIGS. 1, 2, and 7). In some
examples, the MCB (not shown in FIG. 8) can be located on
a frame of the carrier 812. In some examples, the MCB can
be associated with any portion of the carrier 812. As
described earlier, the MCB can include a processor that can
receive discharge commands from the CTBs and can initiate
the discharge of the article 802 at the appropriate time while
the carrier 812 is moving. In this regard, as described in
reference to FIG. 7, the MCB can include a motor control
that can actuate on command one or more motors or other
elements of the carrier 812 to discharge the article 802
therefrom.

In an example embodiment, the sorter system 800 can
receive articles 802 from the material handling system, via
the induction 818. In some examples, as illustrated, the
induction 818 can induct articles onto endless conveyor 808
with any of an overhead merge, or an angle merge 820, 822.
Said that, according to some examples, the item detection
system 816 can be located downstream from the induction
818 and can scan the carriers 812, as the carriers 812 passes
thereby. As described earlier, the item detection system 816
can correspond to the sensor unit 204. In some examples, the
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sensor unit 204 can include multiple photo eyes to track the
carriers 814 as the carriers move through a section moni-
tored by the sensor unit 204.

According to some example embodiments, the sorter
system 800 can include a PLC 824. The PLC 824 can be
communicatively coupled to the sensor unit 204. In some
examples, the PLC 824 can compute the position informa-
tion of the carriers 814 at any time instance based on
tracking of the carriers 814 as performed by the sensor unit
204. In some examples, the PL.C 824 can correspond to any
component of the sorter control unit 206, as described in
reference to FIG. 2. In some examples, the PLC 824 can
translate the position information into a form that can be
sent, via a transmitter 826, to the one or more CTBs
(830-838) of the sorter system 800, for further use. In some
examples, based on receiving the position information from
the PLC 824, the CTBs (830-838) can communicate to one
or more MCBs, an item discharge command that may
include information, as off-center values such as an X axis
deviation and a Y axis deviation from a conveying surface
reference point, to the MCB of the corresponding carrier
812.

For instance, in an example, the CTB 830 can store the
position information received from the PLC 824 and can
transmit a discharge command of “discharge left” or “dis-
charge right” to the MCB associated with the carrier 812 to
place the article 802 into the selected one of the discharge
locations 8101, 810R. In some examples, the discharge
command can be generated at the PL.C 824 end itself. In this
regard, the PLC 824 can generate the discharge command
and can communicate it to the CTBs (830-838) which in turn
can forward the discharge command to desired MCBs.

In some example embodiments, the discharge command
can be generated based at least in part on information
received from a sortation control 840 and the host control
804. In some examples, the host control 804 can provide the
PLC 824 with a map of which discharge location 810L,
810R that article 802 is to be discharged into after induction,
and identification of the article on the sorter 201. In some
examples, article weight, article volume, and article shape
can be taken into consideration by the host control 804. In
accordance with some example embodiments, the sortation
control 840 can provide unified operational control and
alarm surveillance for subsystems that make up the sorter
201. In some examples, the sortation control 840 can also
make routing decisions for the article 802 based on infor-
mation provided by the host control 804.

According to some example embodiments, the sorter
system 800 can include a plurality of stationary discharge
locations 8101, 810R that can be positioned downstream
from the shown on both sides of the oval 806. In some
examples, the discharge locations 810L, 810R can receive
articles 802 from the endless conveyor 808 and can dis-
charge the articles. According to some examples, the plu-
ralities of discharge locations 8101, 810R can also corre-
spond to chute banks, e.g. chutes that can collect the articles.
Although the sorter system 800 illustrates the sorter 201 as
a double-sided sorter, one sided sorters and configurations
without aligned left and right-side discharge locations may
be used.

Generally, applications (e.g., program modules) can
include routines, programs, components, data structures,
etc., described herein in accordance with example embodi-
ments, that can perform tasks or implement particular
abstract data types. Moreover, those skilled in the art will
appreciate that the methods described herein can be prac-
ticed with other system configurations, including single-
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processor or multiprocessor systems, minicomputers, main-
frame computers, as well as personal computers, hand-held
computing devices, microprocessor-based or programmable
consumer electronics, and the like, each of which can be
operatively coupled to one or more associated devices.

According to some example embodiments, the sorter
system 200 can typically include a variety of machine-
readable media. Machine-readable media can be any avail-
able media that can be accessed by the computer and
includes both volatile and non-volatile media, removable
and non-removable media. By way of example and not
limitation, computer-readable media can comprise computer
storage media and communication media. Computer storage
media can include volatile and/or non-volatile media,
removable and/or non-removable media implemented in any
method or technology for storage of information, such as
computer-readable instructions, data structures, program
modules or other data. Computer storage media can include,
but is not limited to, RAM, ROM, EEPROM, flash memory
or other memory technology, CD ROM, digital video disk
(DVD) or other optical disk storage, magnetic cassettes,
magnetic tape, magnetic disk storage or other magnetic
storage devices, or any other medium which can be used to
store the desired information and which can be accessed by
the computer.

According to some example embodiments described
herein, a communication media typically embodies com-
puter-readable instructions, data structures, program mod-
ules or other data in a modulated data signal such as a carrier
wave or other transport mechanism and includes any infor-
mation delivery media. In this regard, the term “modulated
data signal” can correspond to a signal that has one or more
of its characteristics set or changed in such a manner as to
encode information in the signal. By way of example, and
not limitation, communication media includes wired media
such as a wired network or direct-wired connection, and
wireless media such as acoustic, RF, infrared and other
wireless media. Combinations of the any of the above may
also be included within the scope of computer-readable
media.

According to said example embodiments, program mod-
ules include routines, programs, components, data struc-
tures, etc., that perform particular tasks or implement par-
ticular abstract data types. Moreover, those skilled in the art
will appreciate that the inventive methods can be practiced
with other computer system configurations, including
single-processor or multiprocessor computer systems, mini-
computers, mainframe computers, as well as personal com-
puters, hand-held computing devices, microprocessor-based
or programmable consumer electronics, and the like, each of
which can be operatively coupled to one or more associated
devices.

The illustrated aspects of the various embodiments can
also be practiced in distributed computing environments
where certain tasks are performed by remote processing
devices that are linked through a communications network.
In a distributed computing environment, program modules
can be located in both local and remote memory storage
devices.

In accordance with some example embodiments, comput-
ing devices typically include a variety of media, which can
include computer-readable storage media or communica-
tions media, which two terms are used herein differently
from one another as follows.

According to some example embodiments, a computer-
readable storage media can be any available storage media
that can be accessed by the computer and includes both
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volatile and nonvolatile media, removable and non-remov-
able media. By way of example, and not limitation, com-
puter-readable storage media can be implemented in con-
nection with any method or technology for storage of
information such as computer-readable instructions, pro-
gram modules, structured data, or unstructured data. Com-
puter-readable storage media can include, but are not limited
to, RAM, ROM, EEPROM, flash memory or other memory
technology, CD-ROM, digital versatile disk (DVD) or other
optical disk storage, magnetic cassettes, magnetic tape,
magnetic disk storage or other magnetic storage devices, or
other tangible and/or non-transitory media which can be
used to store desired information. Computer-readable stor-
age media can be accessed by one or more local or remote
computing devices, e.g., via access requests, queries or other
data retrieval protocols, for a variety of operations with
respect to the information stored by the medium.

As used in this application, the terms “system,” “compo-
nent,” “interface,” and the like are generally intended to
refer to a computer-related entity or an entity related to an
operational machine with one or more specific functionali-
ties. The entities disclosed herein can be either hardware, a
combination of hardware and software, software, or soft-
ware in execution. For example, a component may be, but is
not limited to being, a process running on a processor, a
processor, an object, an executable, a thread of execution, a
program, and/or a computer. By way of illustration, both an
application running on a server and the server can be a
component. One or more components may reside within a
process and/or thread of execution and a component may be
localized on one computer and/or distributed between two or
more computers. These components also can execute from
various computer readable storage media having various
data structures stored thereon. The components may com-
municate via local and/or remote processes such as in
accordance with a signal having one or more data packets
(e.g., data from one component interacting with another
component in a local system, distributed system, and/or
across a network such as the Internet with other systems via
the signal). As another example, a component can be an
apparatus with specific functionality provided by mechani-
cal parts operated by electric or electronic circuitry that is
operated by software or firmware application(s) executed by
a processor, wherein the processor can be internal or external
to the apparatus and executes at least a part of the software
or firmware application. As yet another example, a compo-
nent can be an apparatus that provides specific functionality
through electronic components without mechanical parts,
the electronic components can comprise a processor therein
to execute software or firmware that confers at least in part
the functionality of the electronic components. An interface
can comprise input/output (I/O) components as well as
associated processor, application, and/or API components.

Furthermore, the disclosed subject matter may be imple-
mented as a method, apparatus, or article of manufacture
using standard programming and/or engineering techniques
to produce software, firmware, hardware, or any combina-
tion thereof to control a computer to implement the dis-
closed subject matter. The term “article of manufacture” as
used herein is intended to encompass a computer program
accessible from any computer-readable device, computer-
readable carrier, or computer-readable media. For example,
computer-readable media can include, but are not limited to,
a magnetic storage device, e.g., hard disk; floppy disk;
magnetic strip(s); an optical disk (e.g., compact disk (CD),
a digital video disc (DVD), a Blu-ray Disc™ (BD)); a smart
card; a flash memory device (e.g., card, stick, key drive);
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and/or a virtual device that emulates a storage device and/or
any of the above computer-readable media.

As it employed in the subject specification, the term
“processor” can refer to substantially any computing pro-
cessing unit or device comprising, but not limited to com-
prising, single-core processors; single-processors with soft-
ware multithread execution capability; multi-core
processors; multi-core processors with software multithread
execution capability; multi-core processors with hardware
multithread technology; parallel platforms; and parallel plat-
forms with distributed shared memory. Additionally, a pro-
cessor can refer to an integrated circuit, an application
specific integrated circuit (ASIC), a digital signal processor
(DSP), a field programmable gate array (FPGA), a program-
mable logic controller (PLC), a complex programmable
logic device (CPLD), a discrete gate or transistor logic,
discrete hardware components, or any combination thereof
designed to perform the functions described herein. Proces-
sors can exploit nano-scale architectures such as, but not
limited to, molecular and quantum-dot based transistors,
switches and gates, in order to optimize space usage or
enhance performance of user equipment. A processor also
can be implemented as a combination of computing pro-
cessing units.

In the subject specification, terms such as “store,” “data
store,” “data storage,” “database,” “repository,” “queue”,
and substantially any other information storage component
relevant to operation and functionality of a component, refer
to “memory components,” or entities embodied in a
“memory” or components comprising the memory. It will be
appreciated that the memory components described herein
can be either volatile memory or nonvolatile memory or can
comprise both volatile and nonvolatile memory. In addition,
memory components or memory elements can be removable
or stationary. Moreover, memory can be internal or external
to a device or component, or removable or stationary.
Memory can comprise various types of media that are
readable by a computer, such as hard-disc drives, zip drives,
magnetic cassettes, flash memory cards or other types of
memory cards, cartridges, or the like.

By way of illustration, and not limitation, nonvolatile
memory can comprise read only memory (ROM), program-
mable ROM (PROM), electrically programmable ROM
(EPROM), electrically erasable ROM (EEPROM), or flash
memory. Volatile memory can comprise random access
memory (RAM), which acts as external cache memory. By
way of illustration and not limitation, RAM is available in
many forms such as synchronous RAM (SRAM), dynamic
RAM (DRAM), synchronous DRAM (SDRAM), double
data rate SDRAM (DDR SDRAM), enhanced SDRAM
(ESDRAM), Synchlink DRAM (SLDRAM), and direct
Rambus RAM (DRRAM). Additionally, the disclosed
memory components of systems or methods herein are
intended to comprise, without being limited to comprising,
these and any other suitable types of memory.

In particular and in regard to the various functions per-
formed by the above described components, devices, cir-
cuits, systems and the like, the terms (including a reference
to a “means”) used to describe such components are
intended to correspond, unless otherwise indicated, to any
component which performs the specified function of the
described component (e.g., a functional equivalent), even
though not structurally equivalent to the disclosed structure,
which performs the function in the herein illustrated
example aspects of the embodiments. In this regard, it will
also be recognized that the embodiments comprise a system
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as well as a computer-readable medium having computer-
executable instructions for performing the acts and/or events
of the various methods.

Computing devices typically comprise a variety of media,
which can comprise computer-readable storage media and/
or communications media, which two terms are used herein
differently from one another as follows. Computer-readable
storage media can be any available storage media that can be
accessed by the computer and comprises both volatile and
nonvolatile media, removable and non-removable media. By
way of example, and not limitation, computer-readable
storage media can be implemented in connection with any
method or technology for storage of information such as
computer-readable instructions, program modules, struc-
tured data, or unstructured data. Computer-readable storage
media can comprise, but are not limited to, RAM, ROM,
EEPROM, flash memory or other memory technology, CD
ROM, digital versatile disk (DVD) or other optical disk
storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnetic storage devices, or other tangible
and/or non-transitory media which can be used to store
desired information. Computer-readable storage media can
be accessed by one or more local or remote computing
devices, e.g., via access requests, queries or other data
retrieval protocols, for a variety of operations with respect to
the information stored by the medium.

On the other hand, communications media typically
embody computer-readable instructions, data structures,
program modules or other structured or unstructured data in
a data signal such as a modulated data signal, e.g., a carrier
wave or other transport mechanism, and comprises any
information delivery or transport media. The term “modu-
lated data signal” or signals refers to a signal that has one or
more of its characteristics set or changed in such a manner
as to encode information in one or more signals. By way of
example, and not limitation, communications media com-
prise wired media, such as a wired network or direct-wired
connection, and wireless media such as acoustic, RF, infra-
red and other wireless media

Moreover, the word “exemplary” is used herein to mean
serving as an example, instance, or illustration. Any aspect
or design described herein as “exemplary” is not necessarily
to be construed as preferred or advantageous over other
aspects or designs. Rather, use of the word exemplary is
intended to present concepts in a concrete fashion. As used
in this application, the term “or” is intended to mean an
inclusive “or” rather than an exclusive “or”. That is, unless
specified otherwise, or clear from context, “X employs A or
B” is intended to mean any of the natural inclusive permu-
tations. That is, if X employs A; X employs B; or X employs
both A and B, then “X employs A or B” is satisfied under any
of the foregoing instances. In addition, the articles “a” and
“an” as used in this application and the appended claims
should generally be construed to mean “one or more” unless
specified otherwise or clear from context to be directed to a
singular form.

In addition, while a particular feature may have been
disclosed with respect to only one of several implementa-
tions, such feature may be combined with one or more other
features of the other implementations as may be desired and
advantageous for any given or particular application. Fur-
thermore, to the extent that the terms “includes” and “includ-
ing” and variants thereof are used in either the detailed
description or the claims, these terms are intended to be
inclusive in a manner similar to the term “comprising.”

The above descriptions of various embodiments of the
subject disclosure and corresponding figures and what is
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described in the Abstract, are described herein for illustrative
purposes, and are not intended to be exhaustive or to limit
the disclosed embodiments to the precise forms disclosed. It
is to be understood that one of ordinary skill in the art may
recognize that other embodiments having modifications,
permutations, combinations, and additions can be imple-
mented for performing the same, similar, alternative, or
substitute functions of the disclosed subject matter, and are
therefore considered within the scope of this disclosure.
Therefore, the disclosed subject matter should not be limited
to any single embodiment described herein, but rather
should be construed in breadth and scope in accordance with
the claims below.

It may be noted that, as used in this specification and the
appended claims, the singular forms “a,” “an” and “the”
comprise plural referents unless the content clearly dictates
otherwise.

References within the specification to “one embodiment,”
“an embodiment,” “embodiments”, or “one or more embodi-
ments” are intended to indicate that a particular feature,
structure, or characteristic described in connection with the
embodiment is comprised in at least one embodiment of the
present disclosure. The appearance of such phrases in vari-
ous places within the specification are not necessarily all
referring to the same embodiment, nor are separate or
alternative embodiments mutually exclusive of other
embodiments. Further, various features are described which
may be exhibited by some embodiments and not by others.

It should be noted that, when employed in the present
disclosure, the terms “comprises,” “comprising,” and other
derivatives from the root term “comprise” are intended to be
open-ended terms that specify the presence of any stated
features, elements, integers, steps, or components, and are
not intended to preclude the presence or addition of one or
more other features, elements, integers, steps, components,
or groups thereof.

Detailed embodiments are disclosed herein; however, it is
to be understood that the disclosed embodiments are merely
exemplary, which may be embodied in various forms.
Therefore, specific structural and functional details dis-
closed herein are not to be interpreted as limiting, but merely
as a basis for the claims.

While it is apparent that the illustrative embodiments
described herein disclosed fulfill the objectives stated above,
it will be appreciated that numerous modifications and other
embodiments may be devised by one of ordinary skill in the
art. Accordingly, it will be understood that the appended
claims are intended to cover all such modifications and
embodiments, which come within the spirit and scope of the
present disclosure.

What is claimed is:
1. A method for auto-calibration of a sorter, the method
comprising:

tracking, by a sensor unit communicatively coupled to a
carrier transmit board of a sorter, movement of each
carrier of a first section of the sorter;

transmitting, by the carrier transmit board of the sorter, a
short discharge command to the first section of the
sorter, wherein the short discharge command is gener-
ated based on a first clock offset, wherein the first clock
offset describes a position estimate of the first section
of the sorter based on tracked movement of each carrier
of the first section of the sorter;

in response to the transmitting of the short discharge
command, receiving at the carrier transmit board a
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status message indicative of a status of a first motor
control board associated with the first section of the
sorter;
in response to the status message indicating that the first
motor control board did not receive the short discharge
command, modifying the first clock offset to a second
clock offset and retransmitting, by the carrier transmit
board, the short discharge command based on a second
clock offset, wherein the second clock offset describes
a modified position estimate of the first section of the
sorter; and
in response to the status message indicating that the first
motor control board received the short discharge com-
mand, configuring a sorter control system of the sorter
based on the first clock offset.
2. The method of claim 1, wherein the short discharge
command is transmitted to the first motor control board
associated with the first section of the sorter that is to be
actuated for discharging an item.
3. The method of claim 2, wherein the first section of the
sorter corresponds to one of: a carrier of a tilt-tray sorter or
a cross-belt of a cross belt sorter.
4. The method of claim 1, wherein the short discharge
command is transmitted based on a pre-defined transmit
window defined for the carrier transmit board.
5. The method of claim 1, comprising:
sending, an activation command to a plurality of carrier
transmit boards of the sorter;
receiving, an activation acknowledgement respectively
from a set of carrier transmit boards from amongst the
plurality of carrier transmit boards; and
activating the set of carrier transmit boards.
6. The method of claim 1, wherein modifying the first
clock offset comprises one of:
increasing the first clock offset by a first predetermined
value; and
decreasing the first clock offset by a second predeter-
mined value.
7. A sorter system comprising:
a carrier transmit board;
a sensor unit communicatively coupled to the carrier
transmit board, wherein the sensor unit is configured to
track movement of each carrier of a first section of a
sorter; and
a sorter control unit communicatively coupled to the
carrier transmit board, the sorter control unit compris-
ing a processor configured to:
transmit, by the carrier transmit board, a short dis-
charge command to the first section of the sorter,
wherein the short discharge command is generated
based on a first clock offset, wherein the first clock
offset describes a position estimate of the first section
of the sorter based on tracked movement of each
carrier of the first section of the sorter;

in response to transmitting of the short discharge com-
mand, identify a receiving of a status message at the
carrier transmit board, wherein the status message is
indicative of a status of a first motor control board
associated with the first section of the sorter;

in response to the status message indicating that the
first motor control board did not receive the short
discharge command, modify the first clock offset to
a second clock offset and retransmit, by the carrier
transmit board, the short discharge command based
on a second clock offset, wherein the second clock
offset describes a modified position estimate of the
first section of the sorter; and
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in response to the status message indicating that the
first motor control board received the short discharge
command, configure a sorter control system of the
sorter based on the first clock offset.

8. The sorter system of claim 7, further comprising:

a plurality of motor control boards associated with respec-
tive item carrier sections of the sorter, the plurality of
motor control boards comprising the first motor control
board.

9. The sorter system of claim 7, wherein the short dis-
charge command is transmitted to the first motor control
board associated with the first section of the sorter that is to
be actuated for discharging an item.

10. The sorter system of claim 9, wherein the first section
of the sorter corresponds to a carrier of a tilt-tray sorter.

11. The sorter system of claim 9, wherein the first section
of the sorter corresponds to a carrier of a cross belt sorter.

12. The sorter system of claim 7, wherein the short
discharge command is transmitted based on a pre-defined
transmit window defined for the carrier transmit board.

13. The sorter system of claim 7, wherein the processor is
configured to:

send an activation command to the carrier transmit board;

receive an activation acknowledgement from the carrier
transmit board; and

activate the carrier transmit board based on receiving of
the activation acknowledgement.

14. The sorter system of claim 7, wherein the processor is

configured to modify the first clock offset based on one of:
increasing the first clock offset by a first predetermined
value; and

decreasing the first clock offset by a second predeter-
mined value.

15. A computer program product comprising at least one
non-transitory computer-readable storage medium having
computer program code thereon that, in execution with at
least one processor, configures the computer program prod-
uct for:

tracking movement of each carrier of a first section of a
sorter;

transmitting a short discharge command to the first sec-
tion of the sorter, wherein the short discharge command
is generated based on a first clock offset, wherein the
first clock offset describes a position estimate of the
first section of the sorter based on tracked movement of
each carrier of the first section of the sorter;

in response to the transmitting of the short discharge
command, receiving at a carrier transmit board of the
sorter a status message indicative of a status of a first
motor control board associated with the first section of
the sorter;

in response to the status message indicating that the first
motor control board did not receive the short discharge
command, modifying the first clock offset to a second
clock offset and retransmitting the short discharge
command based on a second clock offset, wherein the
second clock offset describes a modified position esti-
mate of the first section of the sorter; and

in response to the status message indicating that the first
motor control board received the short discharge com-
mand, configuring a sorter control system of the sorter
based on the first clock offset.

16. The computer program product of claim 15, wherein
the short discharge command is transmitted to the first motor
control board associated with the first section of the sorter
that is to be actuated for discharging an item.
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17. The computer program product of claim 15, wherein
the first section of the sorter corresponds to one of: a carrier
of a tilt-tray sorter or a cross-belt of a cross belt sorter.

18. The computer program product of claim 15, wherein
the short discharge command is transmitted based on a
pre-defined transmit window defined for the carrier transmit
board.

19. The computer program product of claim 15, wherein
the computer program code thereon, in execution with the at
least one processor, configures the computer program prod-
uct for:

sending, an activation command to a plurality of carrier

transmit boards of the sorter;

receiving, an activation acknowledgement respectively

from a set of carrier transmit boards from amongst the
plurality of carrier transmit boards; and

activating the set of carrier transmit boards.

20. The computer program product of claim 15, wherein
to modify the first clock offset, one of the computer program
code thereon, in execution with the at least one processor,
configures the computer program product for:

increasing the first clock offset by a first predetermined

value; and

decreasing the first clock offset by a second predeter-

mined value.
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